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In the Bayesian view the concept of probability is expanded to include
such personal or subjective probabilities. What is new here is not the
mathematics, which remains the same, but the interpretation of proba-
bility as representing a subjective assessment of uncertainty rather than
a long-run relative frequency. The sampling distribution of the statistic
jc is now understood to state conditional probabilities of the values of ~x
given a value for //. A calculation then combines the prior information
with the observed data to obtain the conditional distribution of 11 given
the data. (The discrete form of this calculation uses a simple result
about conditional probabilities known as Bayes' theorem, from which
the Bayesian school takes its name.) The conclusions of inference are
expressed in terms of probability statements about the unknown param-
eter itself: the probability is 95% that the true mean lies between 64.5
and 64.7 inches.

The Bayesian conclusion is certainly easier to grasp than the classical
statement. Moreover, prior information is important in many problems.
Statisticians generally agree that Bayesian methods should be used when
the prior probability distribution of the parameter is known. What is
disputed is whether usable prior distributions are always available, as
Bayesians contend. Non-Bayesian statisticians do not think that my sub-
jective assessment is always useful information and so are not willing to
make general use of subjective prior distributions. The apparently clear
conclusion of a Bayesian analysis can depend strongly on assumptions
about the prior distribution that cannot be checked from the data.

For introductory instruction about inference, Bayesian methods have
several disadvantages. They require a firm grasp of conditional prob-
ability. Indeed, students must understand the distinction between the
conditional distribution of the statistic given the parameter and the con-
ditional distribution of the parameter given the actually observed value
of the statistic. This is fatally subtle. The subjective interpretation of
probability is quite natural, but it diverts attention from randomness
and chance as observed phenomena in the world whose patterns can
be described mathematically. An understanding of the behavior of ran-
dom phenomena is an important goal of teaching about data and chance;
probability understood as personal assessment of uncertainty is at best
irrelevant to achieving this goal. The line from data analysis through
randomized designs for data production and probability to inference is
clearer when classical inference is the goal.

Two types of inference, confidence intervals and significance tests, fig-
ure in introductory instruction in classical statistical inference. The rea-
soning behind both types of inference can be introduced informally in
discussions about data. Formal treatment and specific methods should